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DETAILED ACTION 
Claim Objections 

1 . Claims 6-8 and 20-22 are objected to because of the following informalities: changing 
"selected from" into - selected from the group consisting of - is suggested. See M.P.E.P. 
2173.05 (h) Appropriate correction is required. 

Specification 

2. The disclosure is objected to because of the following informalities: on page 6, formula 
(2H5) and on page 7, formulas (7H10), the applicant is required to indicate what "N" stand for 
in the formula. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 7, 8, 21 and 22 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

It is not clear to the examiner what "N" stand for in the formula. Does it refer to 
nitrogen? 
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Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1, 2, 4-6, 12-14, 16-18, 20, 23 and 27 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Lim et al. (US 2003/0040196, submitted by applicants). 

In re claim 1, Lim et al. teach a method for depositing silicon oxide on a substrate 
comprising the steps of introducing a silicon organic precursor (e.g. TDMAS, paragraph [0057]) 
and ozone (paragraph [0053]) into a deposition zone where a substrate is located. 

In re claim 2, Lim et al. teach that the deposition is performed by chemical vapor 
deposition (paragraph [0058]) and comprises at least one cycle comprising the following steps: 

(i) introducing a silicon organic precursor into a deposition zone where a substrate is located; and 

(ii) introducing ozone into the deposition zone (Figs. IB an d 3E). 

In re claim 4, Lim et al, teach that the steps are performed sequentially (Fig.3E). 

In re claim 5, Lim et al. teach that the deposition is performed by atomic layer deposition 
(paragraph [0086] and Fig. 7) and comprises at least one cycle comprising the following 
sequential steps: (i) introducing a silicon organic precursor into a deposition zone where a 
substrate is located; (ii) purging the deposition zone; and (iii) introducing ozone into the 
deposition zone (Figs. IB and 3E). 
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In re claim 6, Lim et al teach that the silicon organic precursor is selected from 
alkyloxysilane (i.e. alkyl series of SiR4, paragraph [0093], claim 3). 

In re claim 12, Lim et al. teach that the substrate is a silicon substrate (paragraph [0053]). 

In re claim 13, Lim et aL teach a method for depositing silicon oxide on a substrate 
comprising the steps of introducing a silicon organic precursor (e.g. TDMAS, paragraph [0057]), 
ozone (paragraph [0053]) and a nitrogen source(paragraph [0027] and Fig,2D) into a deposition 
zone where a substrate is located. 

In re claim 14, Lim et al. teach that the deposition is performed by chemical vapor 
deposition (paragraph [0058]) and comprises at least one cycle comprising the following steps: 
(i) introducing a silicon organic precursor into a deposition zone where a substrate is located; (ii) 
introducing ozone into the deposition zone (Figs. IB an d 3E); and (iii) introducing a nitrogen 
source into the deposition zone (Fig.2A). 

In re claim 16, Lim et al. teach that the steps are performed sequentially (Fig.3E). 

In re claim 17, Lim et al. teach that he deposition is performed by atomic layer 
deposition (paragraph [0086] and Fig. 7) and comprises at least one cycle comprising the 
following sequential steps: (i) introducing a silicon organic precursor into a deposition zone 
where a substrate is located; (ii) purging the deposition zone; and (iii) introducing ozone and a 
nitrogen source into the deposition zone (Fig.2A). 

In re claim 1 8, Lim et al. teach that the ozone and nitrogen source are introduced 
separately in any order (Fig.2A). 

In re claim 20, Lim et al teach that the silicon organic precursor is selected from 
alkyloxysilane (i.e. alkyl series of SiR4, paragraph [0093], claim 3). 



Application/Control Number: 10/524,980 Page 5 

Art Unit: 2823 

In re claim 23, Lim et al teach that the nitrogen source is selected from ammonia (i.e. 
NH3, Fig.2B). 

In re claim 27, Lim et al. teach that the substrate is a silicon substrate (paragraph [0053]). 
7. Claims 1-3, 9-1 1, 13-15 and 24-26 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Jain et al. (US 6,465,044). 

In re claim 1 , Jain et al. teach a method for depositing silicon oxide on a substrate 
comprising the steps of introducing a silicon organic precursor (e.g. alkysiloxane, col. 2, line 26) 
and ozone (col. 2, lines 29-30) into a deposition zone where a substrate is located. 

In re claim 2, Jain et al. teach that the deposition is performed by chemical vapor 
deposition (col. 4, lines 17-20) and comprises at least one cycle comprising the following steps: 
(i) introducing a silicon organic precursor (e.g. OMTS, col. 7, line 46) into a deposition zone 
where a substrate is located; and (ii) introducing ozone into the deposition zone (col. 7, lines 46- 
48). 

In re claim 3, Jain et al. teach that the steps are performed simultaneously (i.e. 
alkylsiloxane and ozone are co-injected onto the substrate, col. 6, lines 9-1 1 and Fig.2). 

In re claims 9 and 24, Jain et al. teach that the deposition zone is maintained at a pressure 
ranging from 100 to 700 Torr (col. 4, lines 31-32), which overlaps the claimed range of from 
ImTorr to 760 Torr. 

In re claims 10 and 25, Jain et al. teach that the deposition id performed at a temperature 
between 300 T to 600 (col. 4, lines 25-26), which overlaps the claimed range of between 200 
X to 400 'C (claim 10) or below 400 T (claim 25). 
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In re claims 1 1 and 26, Jain et al. teach that the ozone is introduced into the deposition 
ozone providing an ozone concentration in the range 75'-165 g/m^ (TABLE 2), which overlaps 
the claimed range 10'-400 g/m^. 

In re claim 13, Jain et al. teach a method for depositing silicon oxide on a substrate 
comprising the steps of introducing a silicon organic precursor (e.g. TEOS and OMTS, TABLE 
2), ozone (TABLE 2) and a nitrogen source(TABLE 2) into a deposition zone where a substrate 
is located. 

In re claim 14, Jain et al. teach that the deposition is performed by chemical vapor 
deposition (col. 7, line 25) and comprises at least one cycle comprising the following steps: (i) 
introducing a silicon organic precursor into a deposition zone where a substrate is located; (ii) 
introducing ozone into the deposition zone; and (iii) introducing a nitrogen source into the 
deposition zone (col. 7, lines 46-48). 

In re claim 15, Jain et al. teach that the steps are performed simultaneously (Fig.2). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et al. (US 
' 1 96) in view of Yamazaki et al. (US 6,796,648). 
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Lim et al. teach introducing a silicon organic precursor into a deposition zone; purging 
the deposition zone; and introducing ozone and a nitrogen source into the deposition zone 
(Fig,2A). 

Lim et al. do not teach that the ozone and nitrogen source are introduced simultaneously. 

Yamazaki et al, however, in an analogous art, teach combining nitrogen and oxygen 
source in forming a nitrogen-doped silicon oxide (col. 8, lines 14-16). 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time 
the invention was made, to modify the method of Lim et al. with the teachings of Yamazaki et al. 
so that ozone and nitrogen are combined in advance and simultaneously introducing into the 
deposition ozone. The motivation/suggestion for doing so is to form a nitrogen-doped silicon 
oxide, which has a better water resistance and impurity blocking performance (col. 8, lines 1-3, 
Yamazaki et al.). 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-ming Lee whose telephone number is 571-272-1863. The 
examiner can normally be reached on Tuesday-Thursday (7:30 ~ 6:00). 

If attempts to reach the examiner by telephone are imsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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